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SIGNAL SOURCE DATA INPUT FOR RADIO 
FREQUENCY PLANNING 

BACKGROUND 

Radio frequency (RF) planning is frequently a part of plans 
to deploy a large-scale wireless local area network (LAN). 
The purpose of RF planning is to ensure an adequate quality 
of RF signal coverage across the area in which the wireless 
LAN is to be deployed. Data to be considered for RF planning 
includes signal-to-noise ratio (SNR) and signal-to-noise 
plus-interference ratio (SINR). 

Conventional RF planning efforts generate data that indi 
cates the locations of building features, relevant objects, and 
planned and/or existing sources of RF signals within a build 
ing. It may also be important for the planning process to take 
into account information regarding the radiation patterns of 
the signals provided by the signal sources. However, it can be 
inconvenient to provide Such information as an input to the 
RF planning function. 

SUMMARY 

The present invention generally relates to planning of wire 
less communication networks. In particular, apparatus and 
methods are presented for inputting to an RF planning system 
information concerning the signal radiation patterns of signal 
SOUCS. 

According to Some embodiments, a method, an apparatus 
and an article of manufacture that includes a computer usable 
medium containing computer readable program code are pro 
vided. The method steps and/or the steps performed by the 
apparatus and/or the steps called for by the computer readable 
program code include displaying a reference polar coordinate 
system on a display Screen, and displaying a radiation pattern 
image on the display screen in juxtaposition with the dis 
played reference polar coordinate system. 

In some embodiments, the method steps further include 
receiving input to indicate a location of the radiation pattern 
relative to the displayed polar coordinate system. The receiv 
ing step may include displaying a cursor at a boundary of the 
radiation pattern and, while displaying the cursor at the 
boundary, receiving an indication of actuation of a pointing 
device such as a mouse. The actuation may be clicking of a 
button on the mouse. 

In another aspect, the method steps may include displaying 
a first polar coordinate system on a display Screen; displaying 
a first radiation pattern image on the display screen, where the 
first radiation pattern image includes a second polar coordi 
nate system and a first pattern region indicative of a radiation 
pattern generated by an antenna in a horizontal plane; scaling 
and moving the first radiation pattern image to bring the 
second polar coordinate system into coincidence with the first 
polar coordinate system; defining a scale for the first polar 
coordinate system to reflect a parameter of the first radiation 
image; marking points on a boundary of the first pattern 
region; deriving horizontal pattern data from the marked 
points; displaying a second radiation pattern image on the 
display screen together with the first polar coordinate system 
at a time when the first radiation pattern image is not dis 
played on the display screen, where the second radiation 
pattern image includes a third polar coordinate system and a 
second pattern region indicative of a radiation pattern gener 
ated by the antenna in a vertical plane; scaling and moving the 
second radiation pattern image to bring the third polar coor 
dinate system into coincidence with the first polar coordinate 
system; defining a scale for the first polar coordinate system 
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2 
to reflect a parameter of the second radiation pattern image: 
marking points on a boundary of the second pattern region; 
deriving vertical pattern data from the points marked on the 
boundary of the second pattern region; and generating three 
dimensional pattern data from the horizontal and Vertical 
pattern data. 

In some embodiments, the method steps further include 
providing the three-dimensional pattern data as an input to an 
RF planning function for a wireless data network. The steps 
for marking points may include clicking a mouse button when 
a cursor is located on the boundary of the first or second 
pattern region. The second radiation pattern image may be 
displayed after the marking of points on the boundary of the 
first pattern region, or the first radiation pattern image may be 
displayed after the marking of points on the boundary of the 
second pattern region. 

In still another aspect, the method steps include using a 
computer-drawing function to draw, on a display screen, an 
angled line formed of a plurality of straight segments. The 
angled line represents a proposed layout of a leaky coaxial 
cable. Each segment represents a respective cable segment of 
the cable. The method steps further include selecting a point 
of interest spaced from the proposed layout of the cable, and 
determining which one of the cable segments is likely to 
produce a dominant level of irradiation with respect to the 
point in space. 

In some embodiments, the determining step includes deter 
mining for each cable segment a shortest radio distance met 
ric with respect to the point of interest. Determining the 
shortest radio distance metric includes determining a closest 
point on the cable segment in question to the point of interest. 
Determining the shortest radio distance metric further 
includes calculating first signal attenuation along the cable 
from a start point to the closest point on the cable segment, 
and calculating second signal attenuation resulting from Spa 
tial separation between the point of interest and the closest 
point on the cable segment in question. 

In some embodiments, the method steps further include 
calculating an estimated effective received power level at the 
point of interest. The estimated effective received power level 
may be calculated by Subtracting from an input power level at 
the start point: (a) the first signal attenuation along the cable 
from the start point to the closest point on the determined one 
of the cable segments; (b) the second signal attenuation 
resulting from spatial separation between the point of interest 
and the closest point on the determined one of the cable 
segments; and (c) a coupling loss constant for the cable. The 
method steps may also include providing the calculated esti 
mated effective received power level as an input to an RF 
planning function for a wireless data network. 

Further aspects of the instant system will be more readily 
appreciated upon review of the detailed description of the 
preferred embodiments included below when taken in con 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a computer in which the 
invention may be embodied; 

FIG. 2 is a high level flow chart that illustrates a process 
that may be performed in the computer of FIG. 1; 

FIG.3 is a flow chart that shows some details of the process 
of FIG. 2: 

FIG. 4 is a flow chart that shows further details of the 
process of FIGS. 2 and 3; 
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FIGS. 5-8 illustrate portions of a graphical user interface 
that may be displayed by the computer of FIG. 1 as a part of 
the process of FIG. 4; 

FIG. 9 is a partial schematic illustration of a “leaky” 
coaxial cable that may be modeled in the process of FIGS. 2 
and 3; 

FIG. 10 is a flow chart that shows further details of the 
process of FIGS. 2 and 3; and 

FIG. 11 illustrates portions of a graphical user interface 
that may be displayed by the computer of FIG.1 as part of the 
process of FIG. 10. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

According to Some embodiments, RF planning informa 
tion is input into a computer using graphical user interfaces. 
One Such interface, used to model a point-source antenna, 
allows an image representation of the antenna's radiation 
pattern to be Superimposed on a reference polar coordinate 
system. By user input (e.g., via a mouse) the outline of the 
radiation pattern is indicated with reference to the reference 
polar coordinate system, and the resulting data is used by the 
computer as an input to an RF planning process for a wireless 
data network or the like. 

Another such interface is used to model a leaky coaxial 
cable that may be proposed as a signal Source in the wireless 
data network. A computer drawing tool allows the user to 
sketcha line-segment representation of the layout of the leaky 
coaxial cable. From this representation, the computer calcu 
lates estimated effective received power levels at points of 
interest in the area to be covered by the wireless data network. 

With either or both of those data input techniques, inputting 
data to a computer for RF planning is simplified and made 
more convenient. 

FIG. 1 is a block diagram of a computer 100 as provided in 
accordance with some embodiments. The computer 100 may, 
for example, implement some or all of the RF planning data 
input functions described below. The computer 100 may, in 
Some embodiments, be entirely conventional in terms of its 
hardware aspects. For example, the computer 100 may, in its 
hardware aspects and some of its Software, be a conventional 
personal computer. As indicated in this paragraph and dis 
cussed further below, software may be provided to control the 
computer 100 in accordance with aspects of the present 
invention, and data may be stored and manipulated in the 
computer 100 in accordance with aspects of the present 
invention. 
The computer 100 may include one or more processors 

101, which may be a conventional microprocessor or micro 
processors. Also included in computer 100 is memory 102 
that is in communication with the processor 101. The memory 
102 may be, in some embodiments, one or more of RAM, 
ROM, flash memory, etc., and may serve as one or more of 
working memory, program Storage memory, etc. 

In some embodiments, the computer 100 may also include 
a communication interface 104. The communication inter 
face 104 may, for example, allow the computer 100 to access 
information via the Internet. In addition or alternatively, some 
or all of the data required for the processes described below 
may be provided to the computer 100 via one or more storage 
media such as floppy disks, CD-ROMs, etc. Media drives for 
such media may be included in the computer 100 but are not 
separately shown. 
As seen from the drawing, the computer 100 may also 

include a number of different input/output devices, including 
devices needed to present a graphical user interface (GUI) to 
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4 
a user of the computer. In particular, the computer 100 may 
include a display screen 106, which may be, for example, a 
conventional flat panel display or CRT computer monitor. A 
further feature of the GUI, also included in the computer, is a 
conventional pointing device 108 Such as a mouse, trackball, 
touchpad, etc. (AS used herein and the appended claims, the 
term “mouse' shall be understood to include any one or more 
of the pointing devices referred to in the previous sentence.) 
The computer may further include a conventional computer 
keyboard 110, and a conventional printer 112, which may be 
used to print out results of an RF planning function to be 
described below. 
A further peripheral device that may be part of the com 

puter 100 is a conventional scanner 114. The scanner 114 may 
be used, for example, as a source of one or more antenna 
radiation pattern images that may be used, as described 
below, as part of the data entry function of the present inven 
tion. 

Also included in the computer 100, and in communication 
with the processor 101, is a mass storage device 116. Mass 
storage device 116 may be constituted by one or more mag 
netic storage devices, such as hard disks, one or more optical 
storage devices, and/or solid state storage. The mass storage 
116 may store software 118 which controls the computer 100 
to present a GUI by which a user may enter data to be used in 
an RF planning process. The resulting data may be stored in 
one or more data storage structures 120 maintained in the 
mass storage 116. The mass storage 116 may also store soft 
ware 122 to perform RF planning functions utilizing the data 
stored at 120. In addition, other software, which is not repre 
sented in the drawing, may be stored in the mass storage 116. 
including operating system software and/or other applica 
tions that allow the computer 100 to perform other functions 
in addition to RF planning and the inputting of data used in RF 
planning. Still further, the mass storage 116 may store one or 
more data storage structures 124 to store the data which 
results from operation of the RF planning software. In prac 
tice the functions described herein may all be performed in 
one computer or may be divided among two or more comput 
ers that may be in communication with each other and/or may 
exchange data via removable memory devices such as floppy 
disks, CD-ROMs, etc. It will be appreciated that all of the 
software referred to above may be temporarily stored in 
memory 102 and fetched instruction-by-instruction by the 
processor 101 to program the processor 101. The software 
may also be referred to as “program instructions' or "com 
puter readable program code'. 

FIG. 2 is a high level flow chart that illustrates a process 
which may be performed in the computer 100. At 202, data 
required for performing an RF planning function (e.g., for 
planning the locations and types of components of a wireless 
LAN) is input. At least some portions of the data input at step 
202 may be performed in accordance with principles of the 
present invention. At 204, the data provided at 202 is used as 
an input for the RF planning function, which may generally 
be carried out in accordance with conventional practices. 

FIG. 3 is a flow chart that shows some details of the data 
input process of FIG. 2. At 302, data concerning a building or 
buildings in which the network is to be installed is provided to 
the computer 100. The data may include the compositions and 
locations of building features such as walls, floors, fixeditems 
of equipment, etc. Inputting of this data to the computer 100 
may be performed in accordance with conventional practices. 
At 304, the user inputs to computer 100 the proposed loca 
tions of RF signal sources such as point Source antennas 
and/or leaky coaxial cables that may in effect serve as anten 
nas. In part (e.g. as to point source antennas) this location data 
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input step may be performed in a conventional manner. In 
other respects (e.g., as to leaky coax) this location data input 
step may be performed in accordance with principles of the 
present invention, in a manner to be described below. 

At 306, the user inputs to computer 100 characteristics of 5 
the RF signal sources. At least in part, this step may be 
performed in accordance with principles of the present inven 
tion, as described below. 

FIG. 4 is a flow chart that shows further details of the 
process of FIGS. 2 and 3. In particular, FIG. 4, with its 
accompanying illustrations in FIGS. 5-8, shows how data 
concerning characteristics of directional and/or omnidirec 
tional access points/base stations/antennas may be entered 
into the computer 100 in regard to step 306 (FIG. 3) and in 
accordance with aspects of the invention. At 402, a reference 
polar coordinate system 500 (FIG. 5) is displayed on display 
106 (FIG.1) as at least a portion of a GUI for RF planning data 
input. As will be appreciated by those who are skilled in the 
art, the reference polar coordinate system allows the locations 
of particular points inaplane to be represented as a coordinate 
pair (0, r), where 0 represents the angular direction from the 
origin and r represents the distance from the origin. 

Continuing to refer to FIG.4, at 404 an image 602 (FIG. 6) 
that represents a radiation pattern characteristic of an 
antenna/access point/base station is displayed on the display 
106 simultaneously with the reference polar coordinate sys 
tem 500. It will be observed that the radiation pattern image 
600 includes two parts: a polar coordinate system 602 and a 
pattern region 604. The pattern region 604 indicates, relative 
to the polar coordinate system 602, a radiation pattern gener 
ated by the antenna/access point/base station. For example, 
the radiation pattern indicated by the pattern region 604 may 
be in a horizontal plane. Data which represents the radiation 
pattern image 600 may have been loaded into the computer 
100 in a number of ways. For example, the radiation pattern 
image may have been Scanned from an antenna data sheet or 
catalog or the like using the Scanner 114 to produce a bitmap 
or jpeg file of the radiation pattern image. Alternatively, the 
radiation pattern image may have been downloaded to the 
computer 100 from a manufacturer's website or loaded into 
the computer 100 via a removable medium such as a floppy 
disk, CDROM or ZIP disk. In some embodiments, the radia 
tion pattern image file, howeverloaded into the computer 100, 
may be opened, and the radiation pattern image may be cop 
ied, and then pasted into the same window with the reference 
polar coordinate system 500. The opening, copying and past 
ing operation may be performed by the user in response to a 
suitable prompt (not shown) issued by the computer 100 upon 
the displaying of the reference polar coordinate system 500. 

Like a typical object in a drawing application image, the 
radiation pattern image 600 may be "dragged', i.e., moved 
from one place to another in the image plane by manipulating 
a cursor (not shown) using the mouse 108. In addition, the 
radiation pattern image 600 includes “handles’ 606 which 
may be manipulated by the cursor and the mouse 108 to 
“scale” (i.e., to change the size of) the radiation pattern image 
600. As indicated at 406 in FIG. 4, the user moves and scales 
the radiation pattern image 600 so that the polar coordinate 
system 602 of the radiation pattern image 600 is brought into 
coincidence with the reference polar coordinate system 500. 
(AS used herein and in the appended claims, two coordinate 
systems are “in coincidence with each other if the two coor 
dinate systems exactly coincide with each other in position on 
a display screen.) The resulting screen display (or a portion 
thereof) is shown in FIG. 7. It should be recognized that the 
reference polar coordinate system may be provided as a back 
ground object in the composite image illustrated in FIGS. 6 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
and 7, with the radiation pattern image having a degree of 
transparency Such that the reference polar coordinate system 
is visible through the radiation pattern image; alternatively, 
the reference polar coordinate system may be a foreground 
object with a degree of transparency Such that the radiation 
pattern image is visible through the reference polar coordi 
nate system. 
At 408 in FIG. 4, the scale of the r axes of the reference 

polar coordinate system is defined so as to match the scale of 
the r axes of the polar coordinate system of the radiation 
pattern image. For example, a suitable line-drawing tool (not 
shown) may be used to define a length of line that corresponds 
to a suitable distance/attenuation scale of the polar coordinate 
system of the radiation pattern image. 
At 410 in FIG. 4, the user uses the cursor/mouse to mark 

points 800 on the boundary of the pattern region 604 of the 
radiation pattern region. The points may be marked by the 
user positioning the cursor (not shown) at various points 
along the boundary of the pattern region, and clicking (e.g., 
once or twice) a button on the mouse at the times when the 
cursor is located on the boundary. The marked points may be 
indicated by Small circles in a contrasting color. Such as red. 
In this way, the user indicates to the computer 100 the location 
of the pattern region and the corresponding radiation pattern, 
relative to the reference polar coordinate system. In some 
embodiments, a tool or tools may be provided to allow the 
user to move or delete existing points and/or to add new ones. 
When the user has completed his or her tracing or outlining of 
the pattern region with the marked points, he/she may actuate 
a “submit” button (not shown) or the like in the GUI to 
indicate completion of entry of data with respect to the (in this 
case horizontal) radiation pattern. Based on the display data 
points represented by the marked points, the computer 100 
may generate a closed curve, and from that curve may derive 
(step 412) numerical data to represent the (in this case hori 
Zontal) radiation pattern of the antenna/access point/base sta 
tion in question. 
The process illustrated by steps 402-412 may be repeated 

(steps 414-424) with respect to another radiation pattern 
image, in this case representing the radiation pattern of the 
antenna/access point/base station in a vertical plane. To all 
intents and purposes the illustrations in FIGS. 5-8 may also be 
taken to illustrate steps 414-424, with the proviso that the 
pattern region for the Vertical radiation pattern image may 
differ in shape and/or size from the pattern region for the 
horizontal radiation pattern image. It will further be noted that 
the vertical radiation pattern image may be displayed simul 
taneously with the reference polar coordinate systemata time 
when the horizontal radiation pattern image is not displayed. 
At 426, the computer 100 may generate three-dimensional 

radiation pattern data for the antenna/access point/base sta 
tion from the horizontal pattern data derived at step 412 and 
from the vertical pattern data derived at step 424. The gen 
eration of the three-dimensional pattern data may be done, for 
example, by a conventional interpolation technique. 
The resulting three-dimensional pattern data may be used 

as an input to the RF planning function represented at 204 in 
FIG. 2. For example, the three-dimensional pattern data may 
be used in RF signal propagation simulations using conven 
tional ray tracing techniques. 

It should be understood that the inputting of the vertical 
pattern data may precede, instead of following, the inputting 
of the horizontal pattern data. 

FIG. 9 is a partial schematic illustration of a “leaky' 
coaxial cable 900 that may be modeled in the process of FIGS. 
2 and 3. As is customary for a coaxial cable, the cable 900 
includes a central conductor 902 and an outer conductive 
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shield 904, with a dielectric component 906 that is between 
the conductor 902 and the shield 904 and that has an annular 
cross-section. To render the cable 900 “leaky (and therefore 
functional as an antenna that can provide signal coverage for 
an extensive and/or irregularly shaped area), the shield 
includes openings 908 from which the signal (schematically 
indicated at 910) may emanate. In various conventional types 
of leaky coaxial cables, the openings in the shield may have 
various shapes, sizes and distributions along the cable and/or 
around the circumference of the cable. 

FIG. 10 is a flow chart that shows further details of the 
process of FIGS. 2 and 3, as the same may be performed when 
a leaky coaxial cable is to be included in a wireless network or 
the like. 

At 1002 in FIG. 10, a computer drawing tool may be 
employed with the computer 100 to indicate to the computer 
(and particularly to the RF planning software 122), a pro 
posed layout for a leaky coaxial cable to be used in a wireless 
network. The computer drawing tool may be part of the data 
input function 118. The computer drawing tool may be oper 
able (with a mouse, e.g.) in a similar fashion to a straight-line 
drawing tool included in a conventional computer drawing 
Software package. 

FIG. 11 illustrates portions of a graphical user interface 
that may be displayed by the computer 100 (i.e., by display 
106) in conjunction with step 1002. An angled line 1102 may 
be displayed as drawn by the user to represent the proposed 
layout of the leaky coaxial cable. The angled line 1102 may be 
Superimposed on a map (not shown in the drawing) of a floor 
of a building in which the wireless network is to be installed. 
The angled line 1102 may be formed of a number of 

straight line segments (in this particular example, line seg 
ments 1104, 1106, 1108, 1110 and 1112). Each of the line 
segments 1104, 1106, 1108, 1110, 1112 may represent, and 
indicate the location of a respective segment of the leaky 
cable represented by the angled line 1102. 

In addition, as part of the data entry process, and in repre 
senting the layout of the leaky cable, the user may indicate, 
with a suitable drawing tool from the data input function 
software 118 (FIG. 1), the proposed location of a signal 
source (represented at 1114 in FIG. 11) which is to inject the 
signal into the leaky cable. The location of the signal source is 
the point (sometimes referred to herein as the “start point) 
from which signal attenuation along the cable will be calcu 
lated. 
As indicated at 1004 in FIG. 10, a process loop may be 

performed with respect to each “point of interest', where a 
point of interest is a point in space (in the building in which 
the wireless network is to be installed) for which it is desired 
to determine or estimate what level of signal coverage (signal 
strength) will be provided by the leaky cable. Within the 
process loop indicated by step 1004, a nested process loop 
may be performed for each segment of the proposed leaky 
cable layout, with the nested process loop being indicated by 
step 1006. The cable segments, as noted above, are as indi 
cated by the Straight line segments shown in the display (FIG. 
11). In the nested process loop, a metric, which will be 
referred to as a “shortest radio distance metric', is calculated 
for the current cable segment with respect to the current point 
of interest. Calculation of the shortest radio distance metric is 
indicated at step 1008 within the nested process loop, and 
proceeds as follows: 

First, the nearest point on the current segment to the current 
point of interest is determined. 

Second, signal attenuation along the cable from the start 
point to the nearest point is calculated. This may be done 
using the proposed cable layout and signal source loca 
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8 
tion as indicated by the angled line (1102) in FIG. 11 and 
the location of the signal source block (1114 in FIG. 11). 
The calculation of signal attenuation along the cable 
may use an attenuation constant that may be provided by 
the manufacturer of the leaky cable as part of the tech 
nical specifications for the leaky cable. 

Third, the attenuation in free space is calculated between 
the nearest point on the current segment and the current 
point of interest. This quantity may be calculated in 
accordance with conventional practices. In some cases, 
in some embodiments, the calculation of “free space” 
attenuation may also take into account objects located 
between the nearest point on the current segment and the 
current point of interest, and may thus take into account 
the additional attenuation due to the object. In some 
embodiments, calculations may be performed relative to 
points other than the nearest point on the current seg 
ment, if an object is present between the closest point on 
the current segment and the current point of interest, to 
determine whether the other points result in a smaller 
radio distance metric because there may be no object 
between the other point on the current segment and the 
current point of interest. 

Fourth, the shortest radio distance metric is calculated as 
the Sum of the free space attenuation and the attenuation 
along the cable. 

At 1010 in FIG. 10, the cable segment having the smallest 
value for its shortest radio distance metric is selected to be the 
cable segment that is likely to produce a dominant level of 
signal irradiation with respect to the current point of interest. 
(A cable segment produces a "dominant' level of signal irra 
diation with respect to a point of interest if the level of irra 
diation estimated to be produced by the cable segment for the 
point of interest is greater than the level of irradiation esti 
mated to be produced by any other cable for the point of 
interest.) 
To provide some examples, consider first the point of inter 

est represented by cross-mark 1116 in FIG. 11. This point of 
interest is equidistant from the cable segments represented 
respectively by straight line segments 1104 and 1106, so that 
the free space attenuation from those two cable segments to 
the point of interest is likely to be the same. Since the cable 
segment represented by straight line segment 1104 is closer to 
the signal source (indicated at 1114; i.e., the start point) than 
the cable segment represented by straight line segment 1106. 
the attenuation along the cable to the nearest point of the first 
cable segment (represented at 1104) to the point of interest 
will be less than the attenuation along the cable to the nearest 
point of the second cable segment (represented at 1106) to the 
point of interest. Consequently the first cable segment will 
have the smaller value for its shortest radio distance metric 
and will be determined to be the dominant cable segment. 

In a second example, consider the point of interest repre 
sented by cross-mark 1118 in FIG. 11. This point of interest is 
much closer to the second cable segment (indicated at 1106) 
than to any of the other cable segments. Consequently, the 
free space attenuation to the point of interest is much less for 
the second cable segment, which will be determined to be the 
dominant cable segment. 
At 1012, as part of the outer process loop indicated by step 

1004, the estimated effective received power level is calcu 
lated for the current point of interest. This calculation is 
performed by subtracting the following three quantities from 
the proposed input power level for the leaky cable: 

(1) Coupling loss from the inner conductor to the outer 
cable shield; this is a constant that is likely to be pro 
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vided by the manufacturer of the leaky cable as part of 
the technical specifications for the cable. 

(2) Attenuation along the cable from the start point to the 
closest point (on the dominant segment) to the current 
point of interest. 

(3) Attenuation in free space from the closest point (on the 
dominant segment) to the current point in interest. 

It will be appreciated that the process of FIG. 10 may 
incorporate functions of both the data input software 118 
(FIG. 1) and the RF planning software 122, and/or that the 
estimated received power levels at the points of interest may 
be provided as an input to an RF planning function for a 
wireless data network. 

Although the system has been described in detail in the 
foregoing embodiments, it is to be understood that the 
descriptions have been provided for purposes of illustration 
only and that other variations both in form and detail can be 
made thereupon by those skilled in the art without departing 
from the spirit and scope of the invention, which is defined 
solely by the appended claims. 
What is claimed is: 
1. A method comprising: 
displaying a first polar coordinate system on a display 

Screen; 
displaying a first radiation pattern image on the display 

Screen, the first radiation pattern image including a sec 
ond polar coordinate system and a first pattern region 
indicative of a radiation pattern generated by an antenna 
in a horizontal plane; 

Scaling and moving said first radiation pattern image to 
bring the second polar coordinate system into coinci 
dence with the first polar coordinate system; 

defining a scale for the first polar coordinate system to 
reflect a parameter of the first radiation pattern image: 

marking points on a boundary of the first pattern region; 
deriving horizontal pattern data from said marked points; 
displaying a second radiation pattern image on the display 

Screen together with the first polar coordinate system at 
a time when the first radiation pattern image is not dis 
played on the display screen, the second radiation pat 
tern image including a third polar coordinate system and 
a second pattern region indicative of a radiation pattern 
generated by the antenna in a vertical plane; 

Scaling and moving the second radiation pattern image to 
bring the third polar coordinate system into coincidence 
with the first polar coordinate system; 

defining a scale for the first polar coordinate system to 
reflect a parameter of the second radiation pattern 
image; 

marking points on a boundary of the second pattern region; 
deriving vertical pattern data from said points marked on 

the boundary of the second pattern region; and 
generating three-dimensional pattern data from said hori 

Zontal and Vertical pattern data. 
2. A method according to claim 1, further comprising: 
providing the three-dimensional pattern data as an input to 

an RF planning function for a wireless data network. 
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3. A method according to claim 1, wherein the marking 

points includes clicking a mouse button when a cursor is 
located on the boundary of the first or second pattern region. 

4. A method according to claim 1, wherein said displaying 
of the second radiation pattern image occurs after said mark 
ing of points on the boundary of the first pattern region. 

5. A method according to claim 1, wherein said displaying 
of the first radiation pattern image occurs after said marking 
of points on the boundary of the second pattern region. 

6. A method according to claim 2, wherein said marking 
points includes clicking a mouse button when a cursor is 
located on the boundary of the first or second pattern region. 

7. A method according to claim 2, wherein said displaying 
of the second radiation pattern image occurs after said mark 
ing of points on the boundary of the first pattern region. 

8. A method according to claim 2, wherein said displaying 
of the first radiation pattern image occurs after said marking 
of points on the boundary of the second pattern region. 

9. A method according to claim3, wherein said displaying 
of the second radiation pattern image occurs after said mark 
ing of points on the boundary of the first pattern region. 

10. A method according to claim3, wherein said displaying 
of the first radiation pattern image occurs after said marking 
of points on the boundary of the second pattern region. 

11. A method according to claim 4, wherein said displaying 
of the first radiation pattern image occurs after said marking 
of points on the boundary of the second pattern region. 

12. A method according to claim 1, further comprising: 
receiving said first radiation pattern image for display on the 
display screen. 

13. A method according to claim 12, wherein the receiving 
said first radiation pattern image comprises downloading said 
first radiation pattern image from a website or storage 
medium. 

14. A method according to claim 2, further comprising: 
receiving said first radiation pattern image for display on 

the display screen. 
15. A method according to claim 14, wherein the receiving 

said first radiation pattern image comprises downloading said 
first radiation pattern image from a website or storage 
medium. 

16. A method according to claim 4, further comprising: 
receiving said first radiation pattern image for display on 

the display screen. 
17. A method according to claim 16, wherein the receiving 

said first radiation pattern image comprises downloading said 
first radiation pattern image from a website or storage 
medium. 

18. A method according to claim 5, further comprising: 
receiving said first radiation pattern image for display on 

the display screen. 
19. A method according to claim 18, wherein the receiving 

said first radiation pattern image comprises downloading said 
first radiation pattern image from a website or storage 
medium. 
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